ABSTRACT. Fecal samples were collected from 64 Japanese rock ptarmigans (Lagopus mutus japonicus) at 13 locations in the alpine zone of Japan and examined for internal parasites. We found 2 morphologically different types of eimerian oocysts. Based on morphological characteristics, one was identified as Eimeria uekii, which had already been found from Japanese rock ptarmigans in 1981, and the other was likely a new type of Eimeria. The new type of eimerian oocysts required a longer sporulation time than E. uekii. The prevalence of both eimerian oocysts in Japanese rock ptarmigans was 62.5%, while that of E. uekii was 60.9% and the new type 29.7%. Mixed infection of both types was found in 28.1%.
The rock ptarmigan (Lagopus mutus) is a bird that belongs to the Order Galliformes, Family Tetraonidae and inhabits a wide range in the Arctic Circle. In Japan, the habitat of the Japanese rock ptarmigan (L. m. japonicus), subspecies of L. mutus, is the alpine zone in the central part of the main island, which is the southernmost habitat for Tetraonidae. The estimated population of the bird is less than 3,000 and decreasing; thus, the Japanese rock ptarmigan is listed in the Red Data Book-the list of critically endangered species by the Japanese Law for Conservation of Endangered Species of Wild Fauna and Flora. The species is also protected as one of the Special Natural Monuments under the Law for the Protection of Cultural Properties in Japan.
Parasite infection is one of the factors influencing population fluctuations of wild mammals and avians [1, 3, 8] , and it should be noted that gastrointestinal parasites affect the red grouse (L. lagopus scoticus) population in Britain [2, 5] . However, there are only a few studies on parasitic infections in the Japanese rock ptarmigan; including reports on blood parasites [4] and one of the intestinal coccidian parasites, Eimeria uekii, which was reported in 1981 [6] . Although it is undeniable that coccidian infections influence the population of the Japanese rock ptarmigan in Japan, it has not been studied for more than two decades.
To obtain biological data as a basis for conservation, we examined intestinal parasite infections, especially coccidiosis, in the Japanese rock ptarmigans in several areas of their habitat and describe characteristics of two types of eimerian parasites and their prevalence.
Freshly egested fecal samples found on the ground were collected at 13 locations in the Japan Alps between These fresh fecal samples were transported to our laboratory preserved in a cold box and stored at 4°C until the day of examination. Direct smear method and sucrose centrifugal flotation technique were utilized to detect oocysts. The samples that contained abundant unsporulated oocysts were incubated at 25°C in 2.5% potassium dichromate (K 2 Cr 2 O 7 ) solution to allow the oocysts to sporulate. The oocysts were examined after 24 and 48 hr, and the sporulation time was determined (defined as the time required for ≥80% oocysts to sporulate).
Sporulated oocysts were observed under a differential interference contrast microscope (under oil immersion, 1,000 ×). Fifty oocysts and their inner structures were measured and analyzed using a digital color image analysis system (Lumina Vision, Mitani Corporation, Tokyo Japan).
Two types of Eimeria oocysts were found, which were morphologically different (Fig. 1) . Table 1 summarizes the structural characteristics of the two types of sporulated oocysts detected and those of E. uekii [6] .
The first type of sporulated oocysts (type A, n=50) had an ellipsoidal shape and a colorless wall. Micropyle was either indistinct or absent. Oocyst residuum was absent, but ovoid polar granules were present. Sporocysts were elongated ovoids, with a Stieda body at the smaller pole, but no subStieda body was found. The sporozoite structure was unclear due to numerous, large sporocyst residuum; however, two distinct refractile bodies were present, a small one at the anterior pole and a large one at the posterior pole of the sporozoite.
The second type of sporulated oocysts (type B, n=50) had a subspherical shape, colorless wall with no micropyle or oocyst residuum. Ovoid polar granules were present. Fusiform sporocysts had a Stieda body at the smaller pole, but sub-Stieda body was absent. The presence of many large sporocysts residuum made the sporozoite structure unclear. Two distinct refractile bodies were present at either end of the sporozoites; a small one was at the anterior pole, and a large one at the posterior pole.
The prevalence of eimerian oocyst in the Japanese rock ptarmigans is shown by the location and the type of oocyst ( Table 2 ). The overall eimerian prevalence was similar in other 281 samples obtained from individually unidentified Japanese rock ptarmigans (data not shown).
We identified the type A oocyst as E. uekii, which was originally reported by Kamimura and Kodama [6] , based on the morphological similarity. They reported that E. uekii was different from E. brinkmanni and E. fanthami isolated from L. m. rupestris in Canada by Levine [7] . Therefore, this species seemed to be unique to the Japanese rock ptarmigans. Kamimura and Kodama [6] reported on the high prevalence (61-85%) of eimerian coccidium during 1971-1974 at Mts. Tateyama. This observation was similar to our result (75.0%) at Mt. Tateyama (Table 2) . Between E. uekii and the type B oocysts, several morphological differences were observed including the length/ width (L/W) ratio and the presence of micropyle. In addition, the type B oocysts required a longer sporulation time (< 48 hr) than E. uekii (< 24 hr). The difference in sporulation time is critical evidence for species identification. From these observations, it was likely that the type B oocyst is different from E. uekii. More detailed, parasitological studies of coccidian infection in the Japanese rock ptarmigans are of importance for species conservation. 
